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(57) Abstract 

An antistatic shoe s le (1) comprising a polyurethane outer sole (2) having predetermined electrical resistance characteris- 
tics, and a rubber sole insert (4) having predetermined electrical resistance charateristics positioned adjacent the outer sole (2), 
wherein, static electricity in the sole insert (4) is capable of discharging from the sole insert (4) along a path of least resistance 
through the outer sole. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used u> identify Stales party to the PCI' on the front pages of pamphlets publishing international 
applications under the PCX, 





Awitria 


Fl 


InntanJ 


Ml 


Mali 


AtJ 


Aiislralta 


FR 


France 


MN 


Mongolia 


BB 


Barhoticn 


GA 


tiabon 


MR 


Mauritania 


BE 


Belgium 


GB 


Unilcil Kingiluni 


MW 


Malawi 


BF 


Burkina hixso 


GN 


Guinea 


NL 


Nuihcrlandit 


BC 


Bulgaria 


GR 


Circcce 


NO 


Norway 


BJ 


Benin 


HU 


Hungary 


PL 


Poland 


BR 


Brazil 


IE 


Ireland 


RO 


Rumania 


CA 


Canada 


IT 


Italy 


RU 


Ru&:iian FcUeralion 


CF 


C4:tt(ral Arrtcan Republic 


JP 


Japan 


SD 


Sudan 


CC 


Congti 


KF 


ticmocratic People'^ Republic 


SE 


SwcUcn 


CH 


SM-il/eilaiiii 




uf Korea 


SN 


Senegal 


CI 


C'dtc d'lvutre 


KR 


Republic or Korea 


SU 


Soviet Union 


CM 


C^^meruun 


LI 


tJcclUcn:ktcia 


TD 


Chad 


CS 


CVcchusluvaLia 


LK 


Sri I^nka 


TG 


Togo 


0£ 


Cierniany 


LU 


loixemlMurg 


US 


United Slates of America 


UK 


Denmark 


MC 


Monaco 






ES 


Siiain 


MG 


MaJagOMTar 







wo 92/20249 PCr/AU92/00223 



TITLE 

AN ANTISTATIC SHOE SOLE 

BACKGROUND OF THE INVENTION 

The present invention relates to an antistatic shoe 

5 sole. 

In the manufacture of some products, for example 
electronic devices, stray static electricity can damage or 
significantly disrupt the operation of the products . 
Sensitive computers, integrated circuits and computer 

10 software and data which are stored on magnetic tape or disk 
may even be destroyed by stray static electricity. 
Consequently, extensive measures are taken during the 
manufacture and use of these products in order to reduce 
the risks of damage by stray static electricity. People 

15 using and manufacturing the products are usually one of the 
most significant sources of stray static electricity. 
Consequently, it is essential to discharge static 
electricity from people who may come in contact with 
products which may be adversely effected by static 

20 electricity. Usually working areas in which such products 
can be found have a grounded floor or grounded mats which 
are able to discharge the static electricity from people 
walking on the floor or mats by conducting the static 
electricity from the people to the floor. The only contact 

25 people have with the floor are usually through their shoe 
soles, but static electricity does not readily discharge 
through conventional shoe soles since the shoe soles do not 
adequately conduct static electricity from the body of the 
person to the floor. Therefore, in order to improve static 

30 electricity discharge it is desirable to have an antistatic 
shoe which readily discharges static electricity. 



DISCUSSION OF PRIOR ART 

It is known to produce antistatic shoes with rubber 
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soles 1^ but these shoes suffer from a nximber of 
disadvantages. Rubber soles are often heavy and may mark 
floors . In order to overcome these problems , it is 
preferably to use polyurethane rather than rubber, since 

5 polyurethane is a lighter product which lasts longer and is 
non-marking. However,, polyurethane is not within the 
desired range of electrical resistance for conducting 
static electricity- Antistatic shoes usually have an 
electrical resistance property of between 75 kOhms and 50 

10 MOhms, (as measured by the standard test specified in 

British Standard 2050 )♦ Polyurethane does not have these 
resistance properties and it is therefore necessary to 
enhance the antistatic properties of the polyurethane by 
the introduction of additives to the polyurethane - 

15 However, polyurethane is a blown material and the 
dispersion of additives within the material is not 
homogenous due to the poor mixing characteristics of 
polyurethane. Furthermore, in order to achieve adequate 
antistatic properties it is necessaary to add a large cimount 

20 of additives, but this deteriorates the quality of the 
polyurethane. Consequently, simply adding antistatic 
additives to polyurethane to make an antistatic 
polyxirethane shoe sole is not possible. 

SUMMARY OF THE INVENTION 
25 The present invention attempts to overcome one or 

more of the above problems . 

According to the present invention there is 
provided a shoe sole comprising: 

a polyurethane outer sole having predetermined 
30 electrical resistance characteristics, and 

a rubber sole insert having predetermined 
electrical resistance characteristics positioned adjacent 
the outer sole, 

wherein ,^ static electricity in the sole insert is 
35 capable of discharging from the sole insert along a path of 
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least resistance through the outer sole . 

It is preferred that the shoe sole further 
comprises a conductive inner sole positioned adjacent the 
sole insert so as to improve the discharge of static 
5 electricity from a wearer of a shoe having the shoe sole 
through the inner sole, the sole insert and the outer sole. 

DESCRIPTION OF THE DRAWINGS 

Preferred embodiments of the present invention will 
now be described, by way of exeunple only, with reference to 
10 the accompanying drawings, in which; 

Figure 1 is a perspective view of a preferred 
embodiment of the present invention. 

Figure 2 is a top view of the sole of Figure 1, and 
Figure 3 is a preferred embodiment of a shoe having 
15 an antistatic sole of Figure 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The preferred embodiment of the shoe sole 1, as 
illustrated in Figures 1, 2 and 3, is comprised of an outer 
sole 2 and a sole insert 4. The shoe sole 1 comprises a 

20 heel section 3 and a toe section 5. The sole insert 4 is 
comprised of a strip of rubber which is smaller than the 
shoe sole, but of a similar shape. The sole insert 4 
extends stibstantially along the centre of the outer sole 2, 
from about the centre of the heel section 3 towards the toe 

25 section 5 of the shoe sole. The sole insert 4 is recessed 
in the outer sole 2 to prevent movement of the sole insert 
4. 

The outer sole 2 is manufactured from a 
microcellular polyurethane containing approximately 5% of 
30 quaternary ammonium, or a similar compound, and 2 to 3% 
carbon black to impart electrical resistance 
characteristics to the polyurethane material for the 
necessazry antistatic properties. The additive is supplied 
by ICI Australia Limited under the trade mark "Additive I". 
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This polyurethane sole has a resistance of approximately 40 
MOhms in a standard wet /dry test and a resistance of 20 
MOhms in a wet/wet test conducted according to British 
Standard 2050. In general^ the resistance cannot be 

5 reduced any further since a maximum of approximately 10% 
additives can be added to polyurethane before it starts to 
break down. Therefore,, the resistance of the polyurethane 
is reduced as far as possible, but since the improved 
electrical resistance characteristics are still not 

10 adequate for an antistatic shoe sole, the characteristics 
have to be improved with the aid of a sole insert 4 having 
a lower electrical resistance. The combination of the 
outer sole 2 and the sole insert 4 thus provides an 
antistatic shoe sole with the required electrical 

15 resistance characteristics. 

The sole insert 4 is manufactured from a rubber 
containing various additives which results in a sole insert 
with a resistcince of approximately 1 MOhms. Because rubber 
does not suffer from poor xnixing,. as polyurethane does, the 

20 additives are dispersed evenly through the insert resulting 
in even conductivity. Furthermore, the rubber can be given 
more additives than polyurethane, therefore resulting in a 
much lower resistance value compared to polyurethane. The 
base formulation for the antistatic rubber insert is as 

25 follows: 
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the sole insert 4. In use, static electricity flows from 
the body of a wearer of the shoe, through the conductive 
inner sole 9 to the sole insert 4 and then through the 
polyurethane outer sole 2 along a path of least resistance. 

5 The polyurethane outer sole has advantages over the 

prior art rubber soles in that the polyurethane soles are 
non-marking, have better antislip characteristics, last 
longer and are lighter to wear. Furthermore, unlike 
arubber, the polyurethane sole is resistant to 

10 petrochemicals and acids, thus making it ideal in hazardous 
environments • 

It will be appreciated that features of the above 
invention may be varied for different applications the 
foregone description of the embodiments of the invention 

15 have been presented for purposes of illustration only. It 
is not intended to be exhaustive or to limit the invention 
to the embodiments, and many variations and modifications 
will be obvious to one skilled in the art. 
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CLAIMS: 

1. A shoe sole comprising: 

a polyurethane outer sole having predetermined 
electrical resistance characteristics, and 

a rubber sole insert having predetermined 
5 electrical resistance characteristics positioned adjacent 
the outer sole, 

wherein, static electricity in the sole insert is 
capable of discharging from the sole insert along a path of 
least resistance through the outer sole. 

2. A shoe sole according to claim 1, wherein the sole 
insert is a strip extending substantially along the centre 
and on an inner surface of the outer sole. 

3* A shoe sole according to claim 2, wherein the sole 

insert extends from the heel of the shoe sole to the toe of 
the shoe sole. 

4 • A shoe sole according to any one of the preceding 

claims, wherein the sole insert is recessed in the outer 
sole. 

5. A shoe sole according to any one of the preceding 
claims, further comprising a conductive inner sole 
positioned adjacent the sole insert so as to improve the 
discharge of static electricity through the inner sole, the 
sole insert and the outer sole from a wearer of a shoe 
having the shoe sole. 

6 . A shoe sole according to any one of the preceding 
claims, wherein the outer sole has an electrical resistance 
of approximately 40 MOhms in a standard wet /dry test and an 
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electrical resistance of approximately 20 MOhins in a 
standard wet /wet test in a test conducted according to 
British Standard 2050. 

7. A shoe sole according to any one of the preceding 
claims^ wherein the outer sole is comprised of polyurethane 
having approximately 5% quaternary ammonium at 2 to 3% 
carbon black. 

8. A shoe sole according to any one of the preceding 
claims, wherein the sole insert has an electrical 
resistance of approximately 1 MOhm. 

9 . A shoe sole according to any one of the preceding 
claims, wherein the sole insert is comprised of a irubber 
material having approximately 5% carbon black N220. 

10. A shoe sole according to any one of the preceding 
claims, wherein the outer sole has a thickness of at least 
2mm. 

11. A shoe having a shoe sole as claimed in any one of 
the preceding claims. 
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